In this paper, we introduce some new kind of fuzzy subsets of a semigroup by using fuzzy magnified translation, fuzzy translation, fuzzy multiplication and extension of a fuzzy subset. Using these kinds of fuzzy subsets, we obtain some results on fuzzy semiprime ideals of semigroups.
Introduction
The notion of fuzzy subgroup was introduced by Rosenfeld [9] as a generalization of classical group, using the concept of fuzzy subset introduced by Zadeh [13] . In [3, 4] , Kuroki introduced the notions of fuzzy ideals, fuzzy bi-ideals, fuzzy semiprime ideals and fuzzy interior ideals of semigroups and studied its properties. Recently, T. Manikantan and S. Vijay Peter [6] defined the notion of δ-extension of fuzzy subset of a semigroup and using this notion, they obtained some related properties of fuzzy semiprime ideals in semigroups. For more details on fuzzy semiprime ideals, we refer the reader to [2, 5, 7, 8, 12] . In this paper, we introduce some new kind of fuzzy subsets of a semigroup by using fuzzy magnified translation, fuzzy translation, fuzzy multiplication and extension of a fuzzy subset. Using these kinds of fuzzy subsets, we obtain some results on fuzzy semiprime ideals of semigroups.
Preliminary
Let S be a semigroup. A non-empty subset A of S is called a subsemigroup of S if A 2 ⊆ A and is called a left (resp. right) ideal of S if SA ⊆ A(resp. AS ⊆ A). A non-empty subset A of S is called an ideal of S if it is both a left and a right ideal of S. A non-empty subset A of S is called a semiprime of S if a 2 ∈ A and a ∈ S imply a ∈ A [1] . A non-empty subset A of S is called a semiprime ideal of S if it is both ideal and semiprime of S. A semigroup S is called left regular if for every a ∈ S there exists x ∈ S such that a = xa 2 . A fuzzy subset µ of a semigroup S is a mapping from S to [0, 1] . A fuzzy subset µ of a semigroup S is called a fuzzy left (resp. right) ideal of S if µ(yx) ≥ µ(x) (resp. µ(xy) ≥ µ(x)), for all x, y ∈ S. A fuzzy subset µ of a semigroup S is called a fuzzy ideal of S if it is both fuzzy left and fuzzy right ideal of S. A fuzzy subset µ of a semigroup S is called a fuzzy semiprime of S if µ(x) ≥ µ(x 2 ), for all x ∈ S. A fuzzy subset µ of a semigroup S is called a fuzzy semiprime ideal of S if it is both fuzzy ideal and fuzzy semiprime of S.
Let µ be a fuzzy subset of a set X and γ ≥ 0 be any real number. Then the fuzzy subset µ γ of X is defined by µ γ (x) = (µ(x)) γ for all x ∈ S. Let µ be a fuzzy subset of a set X and θ be a mapping from X into itself. Then the fuzzy subset
Let µ be a fuzzy subset of a semigroup S and x ∈ S. Then the fuzzy subset x, µ of S is defined by x, µ (y) = µ(xy), for all y ∈ S, is called the extension of µ by x [12] .
3 Fuzzy magnified translation of the extension of fuzzy semiprime ideals Definition 3.1. Let µ be a fuzzy subset of a semigroup S, γ ≥ 0 be any real number and x ∈ S. Then the fuzzy subset x, µ γ of S is defined by x, µ γ (y) = µ γ (xy) = (µ(xy)) γ , for all y ∈ S, is called the extension of µ γ by x.
Lemma 3.2. If µ is a fuzzy subset of a semigroup S and γ ≥ 0 is any real number, then x, µ γ = x, µ γ , for every x ∈ S.
Proof. The proof is straightforward.
Theorem 3.3. If µ is a fuzzy semiprime ideal of a commutative semigroup S and γ ≥ 0 is any real number, then x, µ γ is a fuzzy semiprime ideal of S, for every x ∈ S.
Proof. Let µ be a fuzzy semiprime ideal of S, γ ≥ 0 be any real number and x ∈ S. Then for any a, b ∈ S, we have
Hence x, µ γ is a fuzzy semiprime ideal of S.
Definition 3.4. Let θ be a mapping from a semigroup S into itself, µ be a fuzzy subset of S and x ∈ S. Then the extension
Lemma 3.5. If θ is an endomorphism of a semigroup S and µ is a fuzzy subset of
Theorem 3.6. If θ is an endomorphism of a commutative semigroup S, µ is a fuzzy semiprime ideal of S and x ∈ S, then x, µ[θ] is a fuzzy semiprime ideal of S.
Proof. Let θ be an endomorphism of S, µ be a fuzzy semiprime ideal of S and x ∈ S. Then for any a, b ∈ S, we have
Hence x, µ[θ] is a fuzzy semiprime ideal of S.
Definition 3.7. Let µ be a fuzzy subset of a set X, α In the same way, we can define the fuzzy translation of the extension x, µ 
Theorem 3.12. If µ is a fuzzy semiprime ideal of a commutative semigroup S and γ ≥ 0 is any real number, then x, µ γ C βα is a fuzzy semiprime ideal of S, for every x ∈ S, where α ∈ [0, 1 − sup{ x, µ γ (y) : y ∈ S}] and β ∈ [0, 1].
Proof. Let µ be a fuzzy semiprime ideal of S, γ ≥ 0 be any real number, x ∈ S, α ∈[0, 1 − sup{ x, µ γ (y) : y ∈ S}] and β ∈ [0, 1]. Then for any a, b ∈ S, we have
βα is a fuzzy semiprime ideal of S. Proof. The proof follows immediately by taking β = 1 (resp. α = 0) in Theorem 3.12.
Combining Theorem 3.3, Theorem 3.12 and Corollary 3.13, it is not difficult to verify the following theorem and so we omit the proof. Proof. The proof follows immediately from Theorem 3.14 by taking γ = 1. 
Proof. The proof is straightforward. . Then for any a, b ∈ S, we have
C βα is a fuzzy semiprime ideal of S. 
Conclusion
In this paper, we introduced some new kind of fuzzy subsets of a semigroup by using fuzzy magnified translation, fuzzy translation, fuzzy multiplication and extension of a fuzzy subset. Using these kinds of fuzzy subsets, we obtained some results on fuzzy semiprime ideals of semigroups. In our future work, we will concentrate to apply the results of this paper to other algebraic substructures such as fuzzy interior ideals, fuzzy bi-ideals and fuzzy quasi ideals of semigroups.
